Arteriovenous fistula (AVF) of splenic vessels is rare. It is most commonly caused by spontaneous rupture of an extant splenic artery aneurysm into an adjacent vein, or by traumatic or iatrogenic pseudoaneurysm. Blunt abdominal trauma can sometimes lead to vascular damage to spleen, resulting in AVF formation. Presently described is case of an elderly patient with high-grade splenic injury. Early post-traumatic AVF was detected by volume-rendered 3D reconstruction using fused arterial and venous phase computed tomography (CT) images.
INTRODUCTION
Splenic arteriovenous fistula (AVF) is usually seen as a complication of splenic aneurysm and is not common. Blunt abdominal trauma can sometimes lead to vascular damage to spleen, resulting in AVF formation. Described in the present report is case of an elderly patient with multiple traumas in whom early post-traumatic splenic AVF was detected using computed tomography (CT) angiography.
CASE REPORT
Written informed consent was obtained from the patient with regard to this report. A 65-year-old woman with history of malignant lymphoma was admitted to emergency center with hemorrhagic shock resulting from a traffic accident. Patient was hemodynamically unstable and immediately received initial trauma resuscitation based on Advanced Trauma Life Support (ATLS) guidelines. [1] Focused assessment with sonography for trauma revealed fluid collection around spleen, and X-ray revealed unstable pelvic fractures (Fig. 1a) . Values for hemoglobin, hematocrit, platelets, and prothrombin time (PT)-international normalized ratio (INR) were 8.1 g/dL (normal range: 11.0-17.0 g/dL), 25.3% (normal range: 34.0%-49.0%), 18.9×10 4 /μL (normal range: 14-34×10 4 /μL) and 1.56, respectively. Initial enhanced CT of abdomen revealed laceration of spleen, classified as CT grade III according to the American Association for the Surgery of Trauma (AAST) CT scale, and fluid collection (Fig. 1b) . [2] However, extravasation of contrast medium (CM) was undetectable. Volume-rendered 3D reconstruction using fused arterial and venous phase CT images revealed aneurysm and AVF of an arterial branch arising from lower splenic lobar artery. This branch was evident at ventral side of splenic vein and along edge of the tail of the pancreas on 3D CT (Fig. 2) . Pelvic enhanced CT revealed CM extravasations. Successful arterial embolization (AE) of pelvic arteries was performed. Angiography of splenic artery revealed aneurysm and early filling of splenic vein, consistent with AVF detected by 3D CT (Fig. 3a) . Although AE of splenic artery was successful, inferior pancreatic artery (IPA) connected to dorsal pancreatic artery (DPA) flowed into aneurysm and AVF (Fig. 3b) . After AE of IPA, greater pancreatic artery (GPA) was anastomosed to pancreatic arcade that flowed into the fistula (Fig. 3c) . Absence of flow via anastomoses into fistula was confirmed, indicating that AE was successful (Fig. 3d) . Patient was discharged from intensive care unit (ICU) 60 days after admission and was transferred to another hospital 4 months after the accident. During hospitalization, no signs of acute portal hypertension or mesenteric ischemia such as esophageal varices or ascites were present in CT images or clinical symptoms (Fig. 1c) .
DISCUSSION
AVF of splenic vessels is rare, and it is most commonly caused by spontaneous rupture into an adjacent vein of an extant splenic artery aneurysm, or traumatic or iatrogenic pseudoaneurysm. [3] The former occur more frequently in EhlersDanlos or Osler-Weber-Rendu syndromes. One report describes spontaneous development and rupture of splenic AVF in a patient with lymphoma. [4] Nonoperative management (NOM) is a large part of the present strategy for splenic injury. AVF is usually a delayed posttraumatic splenic complication and should be taken into consideration with NOM of splenic injury. An established splenic AVF may be extrasplenic and present as a pulsatile mass, with continuous bruit and thrill, abdominal pain, or diarrhea due to congestion of mesenteric veins. Thus, an early post-traumatic splenic AVF that can cause intra-abdominal hemorrhage, as described in the present report, is considerably rare.
Splenic AVF is diagnosed based on early portal phase findings of arteriography. However, a recent report has suggested that CT angiography is an effective noninvasive method for detection of splenic AVF. [5] Although volume-rendered 3D reconstruction of arterial and venous phase CT scans is useful for such detection, this anatomical site is supplied by a complicated, anastomosing network that originates from splenic artery or DPA. Thus, both 3D CT and angiography are essential to define complex arterial supply to early post-traumatic splenic complications such as AVF so that treatment strategies can be optimized. Treatment of splenic AVF is indicated to avoid portal hypertension, high-output cardiac failure, and other related complications. Therefore, transcatheter arterial embolization is a safe and effective treatment that is an alternative to splenectomy.
